Ultrastructural localization of calcium in the myocardium of cardiomyopathic syrian hamsters.
Cardiomyopathy of the Syrian hamster is characterized by myocardial calcium overload and focal myocardial necrosis. The cause of the myocardial calcium overload is not yet fully understood. In this study, the ultrastructural localization of calcium was determined in normal hamster hearts and in non-necrotic and necrotic myocardium of cardiomyopathic hamsters (strain BIO 82.62). In many cells from the non-necrotic myocardium of the cardiomyopathic hamsters the calcium deposits, visible as 20 nm particles, were confined to the inner leaflet of the plasma membrane, the T-tubules and the intercalated disks. This corresponds to the calcium distribution found in normal hamsters and other mammalian species. A number of morphologically normal cells, however, displayed an increased amount of calcium precipitate in the mitochondria as well as at the sarcolemma indicating that, in the cardiomyopathic hamster, focal calcium overload is detectable cytochemically in cells which otherwise do not show gross abnormalities. In cells showing morphological signs of myolytic degeneration a marked redistribution of calcium precipitate took place. Sarcolemma became devoid of calcium deposits whereas an enormous amount of clustered precipitate occurred in largely swollen mitochondria. These data are in support of a relationship between impaired ion homeostasis and degeneration events in cardiomyopathy. Furthermore, there appears to be a clear parallelism in calcium redistribution between hypoxic and cardiomyopathic myocardium.